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DETAILED ACTION 

Election/Restrictions 

1 . Restriction to one of the following inventions is required under 35 U.S.C. 121 : 

I. Claims 1-18 are drawn to method of exposing a resist, classified in class 
430, subclass 322. 

II. Claims 19 and 20 are, drawn to lithographic system, classified in class 
355, subclass 67. The inventions are distinct, each from the other because of the 
following reasons: 

2. Inventions I and II are related as process and apparatus for its practice. The 
inventions are distinct if it can be shown that either: (1) the process as claimed can be 
practiced by another and materially different apparatus or by hand, or (2) the apparatus 
as claimed can be used to practice another and materially different process. (MPEP § 
806.05(e)). In this case the apparatus as claimed can be used in another and materially 
different process, such as an immersion lithography process. 

3. Because these inventions are independent or distinct for the reasons given 
above and there would be a serious burden on the examiner if restriction is not required 
because the inventions require a different field of search (see MPEP § 808.02), 
restriction for examination purposes as indicated is proper. 

4. During a telephone conversation with Jonathan A. Piatt on 02/06/07 a provisional 
election was made without traverse to prosecute the invention of Group I, claims 1-18. 
Affirmation of this election must be made by applicant in replying to this Office action. 



Application/Control Number: 1 0/791 ,259 Page 3 

Art Unit: 1709 

Claims 19 and 20 are withdrawn from further consideration by the examiner, 37 
CFR 1.142(b), as being drawn to a non-elected invention. Because these inventions are 
independent or distinct for the reasons given above and there would be a serious 
burden on the examiner if restriction is not required because the inventions have 
acquired a separate status in the art due to their recognized divergent subject matter, 
restriction for examination purposes as indicated is proper. 

5. Applicant is reminded that upon the cancellation of claims to a non-elected 
invention, the inventorship must be amended in compliance with 37 CFR 1.48(b) if one 
or more of the currently named inventors is no longer an inventor of at least one claim 
remaining in the application. Any amendment of inventorship must be accompanied by 
a request under 37 CFR 1.48(b) and by the fee required under 37 CFR 1.1 7(i). 

Specification 

6. The disclosure is objected to because of the following informalities: 

Fig. 1 and Fig. 4 have been interchangeably used in the specification. For Example in 
paragraph [0006], Fig 1 should read Fig 4., because system 100 is in Fig 4. 

Drawings 

7. The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) 
because they do not include the following reference sign(s) mentioned in the 
description: in paragraph [0034], major axis 32 and minor axis 34 referenced are not 
shown in Fig 8. Corrected drawing sheets in compliance with 37 CFR 1.121(d) are 
required in reply to the Office action to avoid abandonment of the application. Any 
amended replacement-drawing sheet should include all of the figures appearing on the 
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immediate prior version of the sheet, even if only one figure is being amended. Each 
drawing sheet submitted after the filing date of an application must be labeled in the top 
margin as either "Replacement Sheet" or "New Sheet" pursuant to 37 CFR 1.121(d). If 
the changes are not accepted by the examiner, the applicant will be notified and 
informed of any required corrective action in the next Office action. The objection to the 
drawings will not be held in abeyance. 

Claim Rejections - 35 USC §112 

8. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter, which the applicant regards as his invention. 

9. Claims 15-17 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

The term average angle of incidence in claim 15 is a relative term, which renders 
the claim indefinite. The term average angle of incidence is not defined by the claim, the 
specification does not provide a standard for ascertaining the requisite degree, and one 
of ordinary skill in the art would not be reasonably apprised of the scope of the 
invention. For examination purposes the claim has been treated as having an angle of 
incidence. 

Claim Rejections - 35 USC § 102 

10. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 
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(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

11. Claims 1, 2,4-12, and 14-16 are rejected under 35 U.S.C. 102(b) as being 
anticipated byTanitsu et al. (2002/0085276) 

With respect to claim 1, Tanitsu discloses a method for exposing a resist (Fig 1 ), 
comprising: 

Providing radiation (1 ) having a cross-section shape (Fig 5) that is 
asymmetric(elliptical annular shape) (Page 2, Paragraph [0013], [0125]); 
reflecting the asymmetric radiation off a reflective reticle (M); and 
directing the asymmetric radiation to the resist(W). (Page 23, Paragraph [0251] 
With respect to claim 2, Tanitsu further discloses radiation that has a greater 
range of angle incidence in a first direction than in a second direction that is 
perpendicular to the first direction. (Page 2,Paragraph [0014]). 

With respect to claim 4, Tanitsu also discloses providing asymmetric radiation 
that has an elliptical shape (Fig 5A) in phase space. (Page 9, Paragraph [0125]) 

With regards to claim 5, Tanitsu discloses asymmetric radiation that has an 
elliptical ring (annular) shape (Fig 5B) in phase space. (Paragraph [0125]) 

With regards to claim 6, Tanitsu discloses elliptical ring shape has a substantially 
uniform (Fig 5D) ring width. (Page 1, Paragraph [0005]) 

With regards to claim 7, Tanitsu discloses an elliptical ring shape that has a non- 
uniform (Fig 5B) ring width. 



Application/Control Number: 1 0/791 ,259 Page 6 

Art Unit: 1709 

With regards to claim 8, Tanitsu also discloses transforming symmetric radiation 
to the asymmetric radiation. (Page 2, Paragraph [0013]) 

With regards to claim 9, Tanitsu discloses where the transforming includes 
reflecting the symmetric radiation of a mirror (3) to produce the asymmetric radiation. 
(Page 5, Paragraph [0095]) 

With regard to claim 10, Tanitsu discloses, reflecting off the mirror includes 
reflecting off a fly's eye mirror (6) having a plurality of facets. (Page 5, Paragraph 
[0095]) 

With regards to claim 11, Tanitsu discloses, the reflecting off the mirror includes 
reflecting off a fixed mirror (3). 

With regards to claim 12, Tanitsu discloses the transforming includes passing the 
radiation through one or more lenses (2) to produce the asymmetric radiation. 

With regards to claim 14, Tanitsu discloses the symmetric radiation includes non- 
coherent (excimer) radiation at 248nm from a laser source. (Page 6, Paragraph [0100]) 

With regards to claim 15 as interpreted in paragraph 10 above, Tanitsu discloses 
as reflecting off the reticle includes reflecting the asymmetric radiation at an angle of 
incidence (Page 2,Paragraph [0014]). 

With regards to claim 16, Tanitsu discloses changing the asymmetry of the 
asymmetric radiation in response to changes in the average angle of incidence. (Page 
1, Paragraph [0011]) 
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Claim Rejections - 35 USC § 103 

12. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

13. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tanitsu et 
al. (2002/0085276) as applied to claim 2 and further in view of Amara (6,731 ,380). 

With regards to claim 3, Tanitsu discloses changing the aspect ratio of an 
incoming light beam in order to change an angle of incidence of the incoming light beam 
in a predetermined direction. (Page 1, [0011]). 

However, Tanitsu fails to teach the ratio of the range of the angle incidence 
between the first direction and the second direction that is greater than 1. 

Amara et al. teaches various properties of optical devices such as the laser 
beams. Amara et al. teaches that a measurement of radiation beam is performed 
preferably at an incident angle greater than 10 degrees to the sample surface for better 
resolution purposes. For measurements in the transmission mode, the incident angle 
must lead to an internal angle on the second interface smaller than the total internal 
reflection angle (Paragraph, [0026]). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to have an angle of incidence that is greater in first direction than the second 
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of an incoming light beam, as taught by Amara in the method of Tanitsu in order to 
achieve better resolution. 

14. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tanitsu 
as applied in claims land 8 and further in view of Takai et al. (20050225752). 

With regards to claim 13, Tanitsu discloses a light beam-converting element such 
as a diffraction optical element such as a lens (2) are used to convert a light beam from 
a light source into a light beam having a quadrupole or annular (asymmetric) 
configuration (Page 5, [0095]). 

However, Tanitsu fails to teach transforming radiation through one or more slits 
to produce asymmetric radiation. 

Takai et al. discloses optical elements used to transform the shape of a light 
from a source. The effectiveness of changing a light from a source using, a 
transformation optical axis such as lens or slit for optical axis transformation of 
(asymmetric) radiation (Page 10, Paragraph [0092]). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use a slit in place of the lens optical element of Tanitsu, since it is merely 
the selection of functionally equivalent optical elements known to change the shape of a 
light, as taught by Takai and one would have a reasonable expectation of success in 
doing so. 

15. Claims 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tanitsu 
et al. (2002/0085276) as applied to claim 1, further in view of Kinney et al. (US 
2004/0012775) 
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With regards to claim 17, Tanitsu discloses an aspect ratio-changing element for 
changing the aspect ratio of the incoming light beam, in order to change the angle of 
incidence of the incoming light beam (Page 5, Paragraph [0095]). 

However, Tanitsu fails to teach the average angle of incidence is between about 
2 degrees and about 8 degrees. 

Kinney et al. (US 2004/0012775) discloses an optical inspection module wherein 
a light beam illuminating substrate that is oriented to form a grazing angle of incidence 
(62). 

Kinney teaches a grazing angle of incidence being between zero degrees and 
ten degrees from a vector parallel to the upper surface of substrate (Paragraph [0053]). 

Kinney further teaches a grazing angle of incidence allows an entire wafer 
surface to be illuminated in order to minimize the effects of light, and it is preferred that 
the illuminating beam be shaped so that only the substrate surface is illuminated. For 
example, in the case of 300-millimeter semiconductor wafer being illuminated at a 5- 
degree angle of angle of incidence to the surface. The light can have a cross-section in 
the shape of an ellipse with dimensions of approximately 300 millimeters by 26 
millimeters, corresponding to an aspect ratio of 1 1 .5:1 (Paragraph [0054]) . 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use a small angle of incidence as disclosed in Kenny et al., in the method of 
Tanitsu in order to illuminate an entire wafer surface and to minimize the effects of light. 
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1 6. Claim 1 8 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over Tanitsu 
et al. (2002/0085276) as applied to claim 1 and further in view of Felter et al. 
(5,989,776). 

With regards to claim 18, Tanitsu discloses laser light source for supplying the 
light having a wavelength of, for example, 248 nm (KrF) or 193 nm (ArF) as a light 
source (1) for supplying the exposure light beam (illumination light beam). 

Tanitsu fails to teach the asymmetric radiation includes extreme ultraviolet 
radiation having a wavelength between about 3 nm and about 70 nm. 

Felter et al. teaches that it is possible to produce EUV with wavelength of 13 nm 
for lithography application (Col 3, lines 25-35) in order to achieve better resolution. In 
order to increase resolution beyond the limits inherent to optical photolithography 
systems, one has to use shorter wavelength radiation such as EUV as evidence by the 
teachings of Felter. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use 13 nm EUV radiation taught by Felter et al. in the method of Tanitsu in 
order to increase the resolution in lithographic process. 

Conclusion 

17. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Elsabeth Abraham whose telephone number is 571 272 
9803. The examiner can normally be reached on Mon-Fri 7:30a.m-5:00p.m EST. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Alexa Neckel can be reached on 571 272 1446. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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